Oxidative stress in Niemann-Pick type C patients: a protective role of N-butyl-deoxynojirimycin therapy.
Niemann-Pick type C (NPC) is a rare neurodegenerative disorder biochemically characterized by the accumulation of cholesterol and glycosphingolipids in late endosomes and lysosomes of the affected patients. N-butyl-deoxynojirimycin is the only approved drug for patients with NPC disease. It inhibits glycosphingolipid synthesis, therefore reducing intracellular lipid storage. Although the mechanisms underlying the neurologic damage in the NPC disease are not yet well established, in vitro and in vivo studies suggest an involvement of reactive species in the pathophysiology of this disease. In this work we aimed to evaluate parameters of lipid and protein oxidation, measured by thiobarbituric acid-reactive species (TBA-RS) and protein carbonyl formation, respectively, as well as the enzymatic and non-enzymatic antioxidant defenses in plasma, erythrocytes and fibroblasts from NPC1 patients, at diagnosis and during treatment with N-butyl-deoxynojirimycin. We found a significant increase of TBA-RS in plasma and fibroblasts, as well as increased protein carbonyl formation and decreased total antioxidant status (TAS) in plasma of untreated NPC1 patients as compared to the control group. In addition, erythrocyte glutathione peroxidase (GSH-Px) activity was increased, whereas CAT and SOD activities were normal in these patients. We also observed that patients treated with N-butyl-deoxynojirimycin normalized plasma TBA-RS and TAS, as well as erythrocyte GSH-Px activity. Taken together, the present data indicate that oxidative stress is increased in patients with NPC1 disease and that treatment with N-butyl-deoxynojirimycin is able to confer protection against this pathological process.